Comprehensive evaluation of cardiovascular function in the anesthetized rat.
The present report describes methods and procedures which have been developed and used in the intact, anesthetized rat for cardiovascular functional evaluation. Integrative hemodynamic mechanisms are ascertained under resting conditions by measuring arterial blood pressure, cardiac output and heart rate. Stroke volume and total peripheral resistance are derived from the above measurements. In addition, left ventricular pressure is determined by direct cardiac puncture. Derived rates of left ventricular pressure development (+dP/dt) and left ventricular pressure decline (-dP/dt) provide estimates of myocardial contractility and cardiac relaxation, respectively. Hemodynamic responses to isoproterenol infusion test the functional adequacy of the beta-adrenergic receptor, adenylate cyclase, cyclic AMP system. Ventricular function curves relating stroke volume and end-diastolic pressure during rapid volume infusion provide useful indices of cardiac pump performance in the intact heart. Peak left ventricular +dP/dt in response to brief aortic occlusion provides an index of cardiac contractile performance. Cardiac cellular/subcellular mechanisms relating (a) myofibrillar ATPase with heart contractility and (b) sarcoplasmic reticulum calcium handling properties with myocardial relaxation can be assessed. Thus, the methods and procedures described represent an experimental animal preparation which should prove useful for comprehensive evaluation of cardiovascular function.